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a5 sZ e HE L TWd, B, ZEAERE
KARVWREEBEO) B, $) - GEREE, BORESE, 2
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ABELFRROBE - BID Y TERML 720 WITNORETD
WidkE X7 <, MAFEMFIL 100 %, FEHFZIIRDH
Nhoiz.
3. HAHEHA

1) FEARE B X O s b 1 oK%
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T3 ODOMAZERL 720

12HIZ, Vi TFETE L7200 I iRE
(Functional Reach Test : FRT) ZBWTix K1) —FH
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DOWEMED V-3 % 720 Pre filid & Pos N ZELE
ZEM L7,
4. WEEHEH

KD Pre B L U Pos DZ L= IZDOWT, WAL
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x2 2EMICHIT BHHEENRIERE (075 LRIROENLE) OLEER (n=28)
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*p <0.05, ns : not significant

FEOT 0 7T AHitcOEALEORE M LR, EI I8 = B2 F 2z ik rpyefll (U2 fEPE) % fRad.
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( Abstract )

[Objective] This study aimed to verify the short-term effectiveness of a comprehensive whole-body fall-
prevention intervention focusing on motor-ability perception errors and sensory discrimination among community-
dwelling older adults. The motor-ability perception error was defined as the discrepancy between an individual's
predicted performance before movement and the actual measured value. Sensory discrimination was defined
as the ability to accurately identify the position and distance between body parts. Because impaired sensory
discrimination may lead to inaccurate movement prediction and increased perception errors, this study examined
whether improving sensory discrimination contributes to reduced motor-ability perception errors.

[Methods] Twenty-eight community-dwelling older adults aged > 65 years who attended a senior welfare center
in Gunma Prefecture were randomly assigned to an intervention group (n = 14), which received a whole-body
sensory-motor intervention program focusing on perception error and sensory discrimination, or a control group
(n=14), which performed standard fall-prevention exercises for one month. Motor-ability perception error was
calculated as the difference between predicted and actual performance in maximum step length, Functional Reach
Test (FRT), and a timed up-and-go test (TUG). Sensory discrimination was evaluated using a finger-to-target
test.

[Results] Maximum step-length misperception significantly improved in the intervention group compared to the
control group (p=0.034). Sensory discrimination also improved significantly (p = 0.038). Improvements in FRT
and TUG errors did not reach statistical significance. All participants completed the program without dropping
out or experiencing adverse events.

Conclusion : This comprehensive whole-body intervention improved movement prediction accuracy and sensory
discrimination, suggesting its potential to reduce fall risks. It was also feasible and safe to implement within a
short period. Further studies with longer follow-up periods, larger sample sizes, and multidimensional outcomes
are required.
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Applicability of Short-Form Berg Balance Scale to
Community-Dwelling Older Adults Receiving Home-Based
Rehabilitation and Determining Optimal Cutoff Score

Yushin KAWAIY?  Tomohito IJIRI?  Toshiaki SUZUKI®

1) Habataki Home-Visit Nursing Station, Juzankai Medical Corporation
2) Rehabilitation Center, Kiba Hospital, Juzankai Medical Corporation
3) Kansai University of Health Sciences

( Abstract )

[Background] The Berg Balance Scale (BBS) is widely used to assess the risk of falls in older adults. However,
the BBS has several limitations such as a lengthy administration time and item redundancy. The Short-Form BBS
(SFBBS) was originally developed for patients with stroke and addresses some of these limitations. However, the
applicability of the SFBBS to community-dwelling older adults receiving home-based rehabilitation has not been
examined. We thus investigated the utility of the SFBBS and determined the optimal cutoff score for identifying
fall history in this population.

[Methods and Results] This cross-sectional study included 42 community-dwelling older adults aged > 60 years
who were receiving home-based rehabilitation and had a functional independence level of B2 or higher. The
BBS scores were obtained, and the SFBBS scores were calculated from seven items derived from the original
BBS : standing unsupported, sitting unsupported, transfers, standing with eyes closed, reaching forward with an
outstretched arm, turning to look behind, and standing on one foot. The participants were divided into fall and
nonfall groups based on their fall history in the past year. Differences between groups were examined using the
Mann-Whitney U test. The association between the SFBBS score and falls was assessed using univariate and
multivariate logistic regression analyses. Internal consistency and convergent validity with BBS scores were
evaluated using Cronbach’s « and Spearman’s correlation, respectively. Receiver operating characteristic curves
were analyzed to assess the discriminatory ability of the SFBBS score and determine the optimal cutoff score. The
SFBBS scores were significantly lower in the fall than in the nonfall group (p =0.006) and were independently
associated with falls (adjusted odds ratio, 0.85 : 95 % confidence interval : 0.74 - 0.95). The convergent validity of
the SFBBS scores with the BBS scores was high (r =0.92), and internal consistency was acceptable (a = 0.88).
The area under the curve was 0.75, and the optimal cutoff score was 14 (sensitivity, 83.3 % : specificity, 58.3 % ).
[Conclusions] The SFBBS demonstrated moderate ability to discriminate between community-dwelling older
adults at and not at risk of falls. The SFBBS may be a useful and time-efficient tool for assessing fall risk in
community-dwelling older adults receiving home-based rehabilitation. Further investigation is warranted because

the specificity of the SFBBS for identifying fall history is limited.

( Keywords ) Fall risk prediction, Community health, Scale assessment, Aging population
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7 R HT DM ZEROE, R IR Z 10 f5 L7z %
Huwiz7zo, & v ZWIEFEHEALO 01 R4 >~ MM
THHEE L THMEI NG, HatLiiE, SPSS Statistics

K1 RX=XZA VHAERONRERNE

version 30 (IBM #t) % v, HEAKEEIZS % & L7z,
m #%
1. R—=2ZF 4 VHRERORE

SHREDOIFHE L IR=2 T 4 VPR T olmf -
TR M RO A M X 2 KEEROBMILE A2 £ 11038
T EEBIRE L BB RIS, L BERE o PR O T
ZOWZHMMNEL ER) T A MNIERELREIRDLN
% o 72 (F/w:p= 0478 : RFD/w : p= 0.846 : Vx/
Vw :p= 0406 : 5375 EADFZ b i p=0533), —
Ji, B R IR R R & e L T, kS
< (p<0001), F/w (&), RFD/w (FHZ) B
FOVx/Vw (ZEl) DEBEICARTH-72 (F/w:
p= 0001 ; RFD/w : p= 0002 ; Vx/Vw : p= 0.006). 5
B H EAT) 72 M2BWTS, dEEIR MR 3 I
MEEL D IEZIIARTH -7z (p=0005)
2. g &R BV L o

AIFFEOMEHE 168 %05 H, 7+ =T v TR
1228 % (167 %) MiEglzimis Lize 74 0—=7Tv 7
AR COBEBOFEICBIT L= T 4 ViR T
DREROBERM I % 3£ 2 1R, wEE I IEmERE
Wi LT, F/w, RFD/w % 5 N2 5 AL E E2sh 7 A
FEEBICARTH 72 (F/w:p= 0033, RFD/w:
p=0035, 55 LAY F A b ip=0022), —H,

o i P R
(n=168) T BB FEdm B LS s TS & s T T
(n=26, 155%) (n=142, 845%) M (1=86.512%) (n=82 488%) PM

A, e 74154 742+54 741%54 0.901 748 +54 733+53 0.075
e, % (%)° 100 (59.5) 13 (50.0) 87 (613) 0282 65 (75.6) 35 (42.7) <0.001*
R B

F/wx10, kgf/kg? 133%1.1 134%11 133=11 0478 130=12 136=10 0.001*

RFD/wx10, kgf/s/kg® 1055+201 1048=193 1056+20.3 0846  100.7+21.3 1104174  0.002*

Vx/Vw %10, mm/kg? 120=65 11047 122+638 0.406 133=77 106+45 0.006*
5N E B FA L, B 76+26 79+30 75+25 0533 81+31 7118 0.005*
AR GAILLL), % (%) 40 (238) 5 (19.2) 35 (246) 0551 25 (29.1) 15 (183)  0.101
BERE (1340 1), % (%) 50 (29.8) 2 (46.2) 38 (268)  0047* 18 (209) 34 (378)  0015*
M, 4 (%)° 51 (30.4) 7 (269) 44 (31.0) 0679 26 (302) 32 (390)  0010*
SIREEET, % (%) 14 (83) 4 (154) 10 (7.0) 0.157 10 (11.6) 4 (49) 0114
HREEE, 4 (%)° 26 (155) — — — 16 (186) 10 (122) 0251
HRERE, 4 (%)P 86 (51.2) 16 (61.5) 70 (49.3) 0251 — — —

¥+ BEERE, F 72134 (%)

AR O W tHoE, b xAoE *p<0.05

F/w : the maximum ground reaction force/body weight
RFD/w : the rate of force development/body weight

Vx/Vw : the fluctuation value in the left-right direction/the load fluctuation value
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061, 95 % ZHEX R : 0.38-0.99, p= 0.044) ($3),
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RWIZEOMNEH 168 D) B, 7+ =T v 7HTk
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S5MH ERY T AL ip=0046), TT AT 4 v 7 [H
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WY A PEBIE -7 (FEKEA v X059,

95 %5 HHIX[H] : 0.38-0.93, p= 0.023) (¥5),

K2 1 FROGHEOBEREICH T B EDOLE
1 AR ptin B [ E S o
(n=28, 167 %) (n=140, 833 %)
AR, R 74.7+54 740+54 0.490
7, % (%)° 19 (67.9) 8l (57.9) 0.325
PR 61
F/wx10, kgf/kg® 129+1.1 134%11 0.033*
RFD/w x 10, kgf/s/kg? 982+185 1069+20.1 0.035*
Vx/Vwx 10, mm/kg?® 14081 116*6.1 0.074
55 EAs) 7 A N, fbe 85+32 74+24 0.022%*
ZHIGEH GHRIBL), 4 (%)° 7 (25.0) 33 (236) 0.871
HHERE 134FELE), % (%)° 10 (35.7) 40 (286) 0450
i, 4 (%)° 7 (25.0) 44 (314) 0.499
BRGERT, % (%)° 1 (36) 13 (93) 0318
TR, 4 (%)° 12 (429) 14 (10.0) <0.001*
TR, 4 (%)° 16 (57.1) 70 (50.0) 0.490
T3y = S, F 72135 (%)
B O B L, PR *p<0.05

F/w @ the maximum ground reaction force/body weight

RFD/w : the rate of force development/body weight
Vx/Vw : the fluctuation value in the left-right direction/the load fluctuation value

%3 BUBEERS | FEOEE L OEE
KT 7 BEEHHE 7L
o M (95 %MIEH)  pf oy KM (95 %REIKN)  pff
F/wx10 0.67 (046 -0.98) 0.036* 061 (0.38-0.99) 0.044*
RFD/w x10 0.98 (0.96 - 1.00) 0.038* 0.98 (0.95 - 1.00) 0.067
Vx/Vw x10 105 (0.99-111) 0.082 1.07 (1.00-1.14) 0.069
S5MYH LAY 7 A b 114 (099 -1.31) 0.061 113 (097 -1.32) 0112

OV AT 4y 7 EaAT *p<0.05

REEK =7+ u—7 v THEREOEE O (1) £ (0)
MV ER =ZNZNOREIESE (F/wx10, RFD/wx10, Vx/Vwx10, 5HH LEA) 7 A b)
IR R = A, R, N— A T4 VIRER T OREREOEE, N—2 T A4 IR OREIRAERO A #
F/w : the maximum ground reaction force/body weight
REFD/w : the rate of force development/body weight
Vx/Vw : the fluctuation value in the left-right direction/the load fluctuation value
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x4 1 FROGETHROBEICEIT RO LR

LAEFRIR B AE 1 AR AR IR B R i

(n=78,464%)  (n=90, 566 %) p
A, e 75350 730+54 0.004*
i, & (%)° 62 (795) 38 (422) <0.001*
PRI T4 AR
F/wx10, kgf/kg® 128+1.1 137%10 <0.001*
RFD/w x 10, kgf/s/kg? 994 +20.4 1108+183 <0.001*
Vx/Vwx10, mm/kg? 137=75 105=5.1 0.002*
S5 H EAT) 7 A b, Bhe 80+29 72+23 0.046*
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M, 4 (%)P 23 (295) 28 (31.1) 0819
BIEIET, % (%)° 9 (115) 5 (56) 0.162
B, 4 (%) 15 (192) 11 (122) 0.210
TRBI R, 44 (%)° 64 (82.1) 22 (244) <0.001*

Ty = B, 72134 (%)
SIBO W EHUE, P E *p<0.05

F/w : the maximum ground reaction force/body weight
RFD/w : the rate of force development/body weight
Vx/Vw : the fluctuation value in the left-right direction/the load fluctuation value
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MR = Z o BERE (F/wx10, RFD/wx10, Vx/Vwx10, 5.5 LA D F 2 )
PR = SR, ), N—RA T4 YA EOEBEIEOGEE, N—2F 4 AR OB & o A
F/w : the maximum ground reaction force/body weight

RFD/w : the rate of force development/body weight

Vx/Vw : the fluctuation value in the left-right direction/the load fluctuation value

vV %%

AHFFETIE, HIBAEESERE BT, 1EROIHE
B & ORI M & &R BIER QIR 2 1% 5 bk
EMEREO RS (F/w) « £ E (RFD/w) - ZEM
(Vx/Vw) ZRTIELR S PIC5HETE EAXDF A D
RALRIE 2 MEWTIYICARGE L 720 € OFER, Dl S 2R3 i
KR D EERETHRLMEIZBNT, 1EBEOER LS
TR B & A B R B DSFR0 H N7z,

JATATZETIE, HUIRTEEEIE IS8T 5 1 4% o 2 1
VI FotRf & REIERED F/w DA ELRBEEND 5 &
WMEENTHEY Y, KB T RO EIVR SN,

F 72, WX OB B R BT IR O ) 2 21
HFLFUETTHLI ENMONTBY Y, Kifk
TlL, ZTNOHONT2TERDL, EBIEERO F/w A8
1 AR OB 35 X ORI & & o7 L CRES 5 2 &
R L7z HRIS, FBATHIETHEE O 6 LT B B 2%
i f& & OFFERIAYEIE 2 B 5 2212 U7z SUIARIFIED TR A T
5o HEEMBRICIIZHEERZVHEGTHLEEZ LN
720, SHRITHEBEREZT TR, X VIRERRNTZ
BRI T2 EIHEETH 5,
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Fin, e 741+54 755+65 0.129
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BRIGERT, % (%)° 14 (83) 7 (109) 0537
B, 4 (%)° 26 (155) 12 (1838) 0547
BT, 4 (%)° 86 (51.2) 32 (50.0) 0871
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F/w : the maximum ground reaction force/body weight
RFD/w : the rate of force development/body weight
Vx/Vw : the fluctuation value in the left-right direction/the load fluctuation value
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Association of Ground Reaction Force During Sit-to-Stand
Movement with Falls and Fear of Falling After
One Year in Community-Dwelling Older Adults

Yuto MIYAKEY ?  Daijo SHIRATSUCHIY  Kento TABIRAY  Hyuma MAKIZAKO"Y

1) School of Health Sciences, Faculty of Medicine, Kagoshima University
2) Graduate School of Health Sciences, Kagoshima University

( Abstract )

[Objective] To examine whether ground-reaction-force (GRF) indices during sit-to-stand (STS) predict falls
and fear of falling (FOF) at one year in community-dwelling older adults.

[Methods] This 1-year longitudinal study included 168 adults (mean age 74.1 £ 54 years ; 59.5 % women) from
the Tarumizu Study (baseline 2023 ; follow-up 2024) with a 10 - 14-month interval. At both waves, we assessed
falls in the prior year and FOF. STS was performed on a force plate under maximal effort. We derived body-
mass-normalized peak vertical GRF (power), rate of force development (speed), and the ratio of mediolateral
body sway to load fluctuation (balance). The five-times STS (5TSTS) was also recorded. Logistic regression
estimated associations between baseline measures and falls or FOF at one year. Models adjusted for age, sex, and
baseline falls and FOF, yielding adjusted odds ratios (ORs).

[Results] For falls, 28 participants (16.7 %) reported a fall at follow-up. Even after adjusting for covariates
including baseline falls, body-mass-normalized peak vertical GRF (power) was significantly associated with a
lower risk of falls (ORs 0.61, 95 % CI 0.38 -0.99, p= 0.044). For FOF, 78 participants (464 %) reported FOF at
follow-up. Even after adjusting for covariates including baseline FOF, power was significantly associated with a
lower risk of FOF (ORs 0.59, 95 % CI 0.38 - 0.93, p= 0.023). In contrast, speed, balance, and the 5TSTS test were
not significantly associated with either outcome after adjustment.

[Conclusion] Greater power (higher body-mass-normalized peak vertical GRF during STS) was independently
associated with a lower risk of both falls and incident FOF at one year. GRF assessment during STS may provide
a simple, objective indicator for evaluating the future risk of both falls and FOF in community-dwelling older

adults.
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Relationship between falls and sleep in community-dwelling
elderly individuals with knee osteoarthritis : A cross-
sectional study using retrospective data

Toshiko SATO

Tokyo College of Medico-Pharmaco-Nursing Technology

( Abstract )

[Purpose] This study aims to elucidate the relationship between falls and sleep quality among community-
dwelling elderly people who were diagnosed with knee osteoarthritis at an outpatient orthopedic clinic in the past
6 months.

[Methods] The participants were males and females aged 65 or over who were orthopedic clinic outpatients and
were diagnosed with osteoarthritis of the knee. Using a survey, in addition to confirming ADL (daily life behavior)
face-to-face, data was collected on fall-related items, including the basic attributes, the presence or absence of falls,
and the number of falls in the last 6 months. Thereafter, participants were equipped with an actiograph on their
non-dominant hand for 24 hours (from noon on day 1 to noon of day 2) to obtain measurements of their sleep and
activity patterns. The participants were divided into two groups based on whether or not they had fallen in the
past 6 months. Mann-Whitney’s U tests were performed examine differences in their basic attributes and sleep-
related items.

[Results] Of the 36 participants, six (16.7 %) experienced falls in the past 6 months and 19 (528 %) claimed
to have experienced some kind of sleep disorder. Participants in the group that experienced falls showed higher
rates of disrupted sleep, with periods of waking up that lasted for 5 minutes or longer and a higher number
of awakening episodes per hour of sleep. To examine the relationship between falls in the past 6 months and
the basic attributes and sleep/wakefulness status, single-variate logistic regression analysis was performed.
Furthermore, multivariate logistic regression analysis was used to examine the relationship between the number
of awakening episodes per hour of sleep. The odds ratio of falls with the number of awakenings per hour of sleep
was 13.86 (95 % confidence interval : 1.202 - 159.698). In addition, regarding the relationship between the number
of awakenings per hour of sleep and the presence or absence of falls in the past 6 months, the odds ratio of falls
was 17.841 (95 % confidence interval : 1.083 - 293.922).

[Conclusions] After multivariate adjustment, falls in the past 6 months and the number of awakenings per hour
of sleep are strongly correlated among community-dwelling elderly individuals with knee osteoarthritis. These

findings suggest that falls may have a negative effect on sleep.

( Keywords ) Knee Osteoarthritis, Fall, Sleep
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